ABSTRACT
Introduction
Obesity has been argued to have an impact on labour market outcomes for the following reasons:
i.
Obesity is a condition that reduces ability to work by being a risk factor for a wide number of deliberating diseases, including coronary heart disease, type II diabetes, hypertension and stroke (NHLBI Obesity Education Initiative, 1998).
ii. Obesity has an impact on certain characteristics that might reduce performance in the labour market, such as lower self-esteem, lower reservation wages and/or higher discount rates (Komlos et al., 2004 , Offer, 2001 ).
iii.
There may be discrimination against the obese due to their physical attributes. As discussed by Morris (2007) there may be three reasons for this.
First, prejudice by employers, reflecting their distaste for obese workers and the psychological costs incurred when dealing with them (McLean and Moon, 1980) . Second, there may be stereotyping by employers, arising from a belief that the obese are less productive (Everett, 1990) . Third, discrimination may arise through uncertainty, or a lack of knowledge about the productivity of obese workers (Pagan and Davila, 1997) .
Several studies looked at obesity and labour market outcomes and the they generally found poorer labour market outcomes in women, while the results for men were more mixed (Burkhauser and Cawley, 2008 , Cawley, 2004 , Cawley, 2000 , Norton and Han, 2008 , Sabia and Rees, 2012 , Renna and Thakur, 2010 , Averett and Korenman, 1993 , Shimokawa, 2008 , Han et al., 2009 (Greve, 2008 , Johansson et al., 2009 , SarlioLähteenkorva and Lahelma, 1999 , Bozoyan and Wolbring, 2011 , Averett et al., 2012 ) (Asgeirsdottir, 2011 , Rooth, 2009 ) (Garcia and Quintana-Domeque, 2007 , Brunello and d'Hombres, 2007 , Atella et al., 2008 , Villar and Quintana-Domeque, 2009 , Baum and Ford, 2004 .
The aim of this paper is to examine the impact of BMI on employment status. The likelihood of employment is particularly interesting, as holding a job is a prerequisite for general labour market performance like wages and on-job performance. Two studies have done this using UK data and IV-regression methods. Morris (2007) investigated the impact of obesity on employment (measured as a binary variable) and found a negative effect of obesity on employment in both men and women. Lindeboom et al. (2010) studied the impact of obesity on employment (measured as a binary variable) and found a negative impact of obesity on employment in both men and women. However, the IVregression models, which used biological relatives BMI as instruments, did not support the findings.
One might organise employment status as a multinomial choice variable, where the effect of the obesity variable is allowed to differ for various employment outcomes (e.g.
disabled, retired and employed) (Renna and Thakur, 2010, Terza, 2002) . Such approaches can provide more complex results, which can answer why and how obesity affects employment status. This paper makes two contributions to the literature. First, it estimates the impact of obesity on employment status as a multinomial dependent variable. Second, covering a period from 1998-2013, the data is more recent than earlier British studies. This is important as obesity rates have increased and the composition of the obese population has changed.
Data and variables
The analysis is based on data from sixteen rounds (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) 1) have finished their education, but still be in the labour market; 2) have children in the age range 11-21, which are used for the instrumental variable approach.
Instrument
I follow previous studies and use the BMI of a biological relative as an instrument for BMI and obesity (Cawley, 2004 , Cawley and Meyerhoefer, 2012 , Lindeboom et al., 2010 , Kline and Tobias, 2008 , Trogdon et al., 2008 . I use the oldest (aged 11-21) biological child's BMI as an instrument for parents BMI. The first requirement of an instrument is that it is highly correlated with variables being instrumented conditional on the other variables in the model. Hence, I run F-tests to check that the instruments exceeds the benchmark value of F=10 (Staiger and Stock, 1997) . The second requirement of an instrument is that it must not be correlated with the error term in the outcome equation conditional on the other covariates in the model. There are potential pitfalls with the instrument used 5 . However, the validity has been supported in a number of studies. In this short report I will refer to the discussions in related literature for information about the validity of the instrument 6 .
3. Analysis and estimation I model employment status for individual i as:
where Y is a categorical measure of employment status; B is a measure of BMI or obesity; and X is a vector of individual, household and child's characteristics. u is an error term and c and γ are coefficients to be estimated. My primary models are multinomial logit models for each of the outcomes. I test the Independence of Irrelevant
Alternatives assumption (IIA) in each regression.
To distinguish if the effect of B on Y is attenuated or explained by health variables (H) I
follow earlier literature and estimate an additional specification (Renna and Thakur, 2010, Mosca, 2013) :
Although H can be both endogenous and exogenous a significant effect of B will suggest that BMI has an impact on employment status which is not related to health.
I also use IV regression methods that account for the fact that the outcome measure is a multinomial measure, while the endogenous variables can be either continuous (BMI) or 5 The identifying assumption is that weight of a biological child is strongly correlated with the respondent's weight, but uncorrelated with residual employment outcomes. A large literature supports a strong genetic component to weight, and that any similarity in weight due to shared environment is non existing or very small. Another potential issue is that the genes that are correlated with obesity are also correlated with other behaviour that directly affects residual employment outcomes. binary (obesity). Two-stage least squares may provide biased estimates in this setting (Terza et al., 2008 , Grabowski et al., 2013 , hence I apply a control function method (Terza et al., 2008) . The first stage is estimated by OLS:
where a, α and β are coefficients to be estimated, and Z is the instrument that is correlated with B but not u1. Based on this model I predict the response residuals (û1i) which I include as a regressor in the second stage multinomial logit model:
The z-scores are based on standard errors, which account for the two-step nature of the estimation, obtained using bootstrapping. I also run IV-models controlling for H as explained in Eq. 2.
Given that the instrument is valid; the IV-model no longer has endogenity problems and an F-test of the residual (b2) is a direct test of endogeneity. Under the null hypothesis that the dependent variable (BMI or obesity) is exogenous the coefficient on the residuals will be zero. If we fail to reject the null hypothesis then, assuming the instruments are valid, it is not possible to identify any endogeneity problems with respect to the dependent variable and the non-IV estimates are preferred because they have lower standard errors (Baum et al., 2003 , Morris, 2006 .
I apply survey weights reported in the HSE to each observation. To account for the sampling strategy used in the HSE I control for clustered sampling within Primary Sampling Units (PSUs), using unique PSU/year identifiers that produce Huber/White/sandwich robust variance estimators that allow for within-group dependence (Kish and Frankel, 1974) .
I compute elasticity's and marginal effects (M.E.), fixing the covariates at their whole sample mean values.
Results
In the IV samples the each individual has a child (aged 11-21), which are used to generate the instrument. Compared with the full sample the IV sample has a higher mean age, lower education, more non-white, fewer singles, more adults and children in household (Table 1) . Hence, there are differences across the samples.
The F-tests in the first stages of the IV-models easily exceeds the non-weakness requirement. The coefficients have a positive sign showing that, as expected, children's BMI is positively associated with adult obesity (results available from author upon request).
No violations of the IIA assumption were identified. Focusing on the not health adjusted models first (Table 2) . I find that, in men and women, both BMI and obesity are significantly associated with DISABELED. The IV-models supports this finding. Mixed associations between LOOKING and BMI and obesity were found across the non-IV models and the IV-models in both men and women. For HOME/FAMILY positive and significant association between both BMI and obesity were found in women. This was not replicated in the IV-models, though the endogeneity tests were not significant. The
Wald tests of equal coefficients (Table 2 ) support a heterogeneous impact of BMI and obesity on employment status.
In the health adjusted models the only significant association was between BMI and LOOKING in men, however this finding was not significant in the IV models. I interpret these results to suggest that obesity does not affect employment status, unless it affects health.
The results in the non-IV models (Table 2) were based on the full sample. I repeated the analysis in the IV sample (results available from author upon request) and the results are comparable, with some deviations. In general the coefficients values were higher.
For example, the elasticity between BMI and DISABELED in men is 1 in the full sample and 2.2 in the IV-sample.
Conclusion
I found BMI and obesity had a significant positive impact on employment disability in both men and women. The results were significantly different when I looked at the impact of obesity on the probability of not working for other reasons. This result supports the prior expectation that BMI and employment status measured by a multinomial choice provide new insight into how obesity affects the labour market. I do not get identical results in the IV-models; however I do not detect significant endogeneity in neither men nor women. I also found that when I control for health variables the impact of obesity on employment status becomes non-significant. This suggests that factors other than health may be less important in explaining the impact of BMI or obesity on employment.
This study has limitations. First, I include BMI as a linear variable, when there is evidence of non-linear associations between BMI and health. Similarly, I compare obese to the non-obese whereas other papers include multiple BMI categories (Kinge and Morris, 2010) (I do not include indicators for these categories as I lack additional instruments). Second, because of the instrument used in the IV models, I was forced to limit the sample to adults with a biological child between the ages of 11-20. As a result the IV-results may not generalize to the entire population. Third, there may be issues with the validity of the instrument and it is important to recognise this as a limitation when interpreting the findings.
To conclude, the findings in this study demonstrate that obesity has a negative impact on employment through permanent employment disability in both men and women. This is likely to arise because obesity is a debilitating health condition that has an independent effect on the ability to work. 0.8 0.9 1 Number of children between the age of 2-15 *These variables are included in each regression. In the non-IV sample, which consists of individuals without children, I include a missing category for these variables. =0.274 =0.900 =0.749 I include the following covariates in each regression: age (quadratic function); marital status of the parent (married/cohabitees/nonmarried); education qualifications (seven categories); ethnicity (white/non-white); Government Office Region (GOR) of residence (nine categories); survey year (sixteen categories); smoking status (current smoker/ex-current smoker/never smoked); number of children in household (0, 1, 2, 3 or more); number of adults in household (categorical variable: 1-9); age of the child (1 year age dummy variables); gender of child; smoking status of child (ever tried cigarettes, yes/no/missing); and, alcohol consumption of child (ever tried alcohol yes/no/missing).
